Phospholipid is required for the processing of presecretory proteins by detergent-solubilized canine pancreatic signal peptidase.
The ability of canine pancreatic signal peptidase to remove the signal peptide portion of presecretory proteins in a translocation-independent assay is shown to require phospholipid. Sodium deoxycholate extracts of canine pancreatic rough microsomes containing both signal peptidase and phospholipid were delipidated by gel filtration chromatography on Sepharose CL-6B equilibrated with 0.2% deoxycholate. Column fractions were assayed for signal peptidase activity both with and without the addition of ethanol-extracted soybean phospholipid at a final concentration of 1.0 mg/ml. A peak of signal peptidase activity was detected only when the fractions were assayed with added phospholipid. Phospholipid assays demonstrated that the peak of signal peptidase activity was cleanly separated from phospholipid. The ratio of protein to phospholipid in the deoxycholate extract of rough microsomes was 1.76 while that of the most active signal peptidase fractions ranged from 46.1 to 138. The peak of signal peptidase activity exhibited an apparent Stokes radius of 55 A. Highly purified preparations of phosphatidylcholine were most effective in restoring activity to delipidated signal peptidase. Phosphatidylinositol was much less effective. Phosphatidylserine, phosphatidylethanolamine, sphingomyelin, and lysophosphatidylcholine were all ineffective.